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Remarks 



This Preliminary Amendment cancels, without prejudice, claims 1-11 in the 
underlying PCT Application No. PCT/EP2005/050150 and adds new claims 12-23. 
The new claims, inter alia , conform the claims to United States Patent and 
Trademark Office rules and do not add any new matter to the application. 

In accordance with 37 C.F.R. § 1.125(b), the Substitute Specification 
(including Abstract) contains no new matter. The amendments reflected in the 
Substitute Specification (including Abstract) are to conform the Specification and 
Abstract to United States Patent and Trademark Office rules or to correct 
informalities. As required by 37 C.F.R. §§ 1.121(b)(3)(H) and 1.125(c), a Marked- 
Up Version of the Substitute Specification comparing the Specification of record 
and the Substitute Specification also accompanies this Preliminary Amendment. 
Approval and entry of the Substitute Specification (including Abstract) are 
respectfully requested. 

The underlying PCT Application No. PCT/EP2005/050150 includes an 
International Search Report, dated April 25, 2005, a copy of which is included. The 
Search Report includes a list of documents that were considered by the Examiner 
in the underlying PCT application. 

Applicants assert that the subject matter of the present application is new, 
non-obvious, and useful. Prompt consideration and allowance of the application 
are respectfully requested. 
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KENYON & KENYON LLP 





Gerard A. Messina 
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CAMERA 

Background Information 

The pres e nt i nvention r e l a t e s to a cam e ra, i n particu l ar for a motor v e h i c le . 
5 German Patent No. DE 40 32 927-G2 describes a camera in a motor vehicle. This 
camera is used to improve visibility conditions and is therefore mounted in an area of 
the inside rear view mirror for detecting the viewing range of the driver in the 
direction of travel. 

10 Advantages of th e Summary Of The Invention 

The camera d e scr i b e d be l ow according to the present invention , in particular for a 
motor vehicle, hav i ng th e f e atur e s of th e i nd e p e nd e nt pat e nt c l aim has the 
advantage that a simple design of the camera is achieved with a high precision of 
the camera design at the same time. Furthermore, the camera has the advantage 

15 that the configuration is sturdy so the configuration is not sensitive to vibrations and 
temperature fluctuations. In addition, the camera hav in g th e f e atur e s of th e 
i ndep e ndent c l a i m is inexpensive to manufacture. Furthermore, the connection of the 
image converting element to another element of the camera through at least one 
interlock has the advantage that manufacturing tolerances in the components are 

20 easily compensatable by the interlock. This has the advantage that the precision 

requirements of the components are reduced and therefore the manufacturing costs 
of the components are low. In summary, the camera described below is particularly 
suitable for use in a motor vehicle such as a passenger car or a truck due to the 
achievable high precision, its sturdiness, and its inexpensive manufacture. 

25 

The interlock is a form-fitting connection which is established by solidification of an 
interlocking material, the elements which are to be joined remaining essentially 
unchanged in form and/or material properties. This yields the advantage that in 
contrast with an adhesion joint such as a glue joint, the connection is accomplished 
30 without stress. This results in a particularly high precision to be achievable in the 
design of the camera. Furthermore, a plurality of materials is available as the 
interlocking material, e.g., two-component epoxy materials, UV-crosslinking 
materials, materials based on plastic, or soldering tin. 
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It is also advantageous that the image converting element and/or the additional 
element of the camera includes at least one connecting element having an undercut, 
because then the interlock is particularly sturdy and long-lived. It is particularly 
advantageous for a connecting element to be designed in the shape of a cylinder 
5 and/or if the undercut is in the form of a countersunk head and/or a nail head 
because these designs are easily manufacturable and also ensure a secure 
connection by interlocking. 

It is also particularly advantageous that the image converting element and/or the 
10 additional element of the camera includes at least one container because this 
contributes to a controlled introduction of the interlocking material during the 
manufacture of the camera. The interlocking material remains essentially limited to 
this container. Therefore, the risk of damage to or soiling of additional elements of 
the camera such as the optical elements is counteracted in an advantageous 
15 manner. Furthermore, the container has the advantage that only a small quantity of 
interlocking material, preferably 4 mm 3 to 8 mm 3 , is required per interlocking 
operation. This also contributes to inexpensive manufacture of the camera. 

It is advantageous that the interlocking material is solidified by ultraviolet radiation 
20 and/or the interlocking material includes at least two components that cooperate to 
cause the interlocking material to solidify and/or the interlocking material is solidified 
by cooling because interlocking materials having such properties are particularly 
suitable for manufacturing the camera because rapid hardening of the interlocking 
material is achieved and this contributes to a short processing time in the 
25 manufacture of the camera while such interlocking materials also ensure the long- 
term stability of the camera. 

It is particularly advantageous that at least a portion of the surface of the image 
converting element and/or at least a portion of the surface of the additional element 
30 of the camera has elevations and/or depressions in the area of the interlock because 
elevations and/or depressions may be produced easily and inexpensively. It is 
particularly advantageous if the part of the inside surface of the housing that is used 
for interlocking has elevations and/or depressions. Alternatively or additionally, it is 
also advantageous if the part of the circuit board and/or the part of the circuit board 
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frame that is used for interlocking has elevations and/or depressions. A stress-free 
connection is achieved by form-fitting without adhesion due to the distribution of the 
interlocking material in the cavity between the elevations and/or depressions. 

5 A camera in which the image converting element and the additional element of the 
camera are additionally joined by an adhesive bond has the advantage that 
manufacturing the camera is simplified because the image converting element may 
be secured rapidly and reliably with the additional element of the camera by a fast- 
acting adhesive bond to then perform the permanent interlocking in a second method 
10 step. In addition, it is advantageous to use the adhesive bond for a permanent 
connection because the stability of the configuration of the camera for ongoing 
operation and the service life of the camera are additionally increased. 

An extremely small distance between the image converting element and the 
1 5 additional element of the camera in the area of the interlock between 0.5 mm and 3.5 
mm contributes in an advantageous manner to a particularly high stability of the 
configuration of the camera. Furthermore, this permits a particularly compact and 
thus space-saving configuration of the camera. 

20 It is advantageous if the image converting element includes at least one image 

sensor and/or at least one circuit board and/or at least one circuit board frame. It is 
particularly advantageous here if the image converting element is connected to the 
at least one other element of the camera, e.g., the housing and/or the optical unit, by 
at least one interlock via the circuit board frame because this results in a particularly 

25 stable configuration of the camera which is therefore suitable for automotive 

engineering. Alternatively or additionally, the circuit board is connected directly to the 
at least one additional element of the camera, for example the housing and/or the 
optical unit, by at least one interlock, because a circuit board frame may then be 
omitted and the camera is compact, lightweight, and inexpensive. 

30 

Oth e r a dv a ntag e s ar e d e riv e d from th e fol l owing d e scr i ption of e x e mp l ary 
e mbod i m e nts w i th r e f e r e nc e to th e f i gur e s and ar e d e r i v e d from th e dep e ndent 
patent c l a i ms. 
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Drawing 

The pres e nt i nv e nt i on is e xp l ain e d i n gr e at e r deta il b e low on th e basis of th e 
embodiments d e pict e d in th o drawing. 

5 Brief Description Of The Drawings 

Figure 1 shows a cross section of the camera of the first exemplary embodiment 7 ^ 

Figure 2 shows a perspective view of the camera of the first exemplary embodiment^ 

1 0 Figure 3 shows a perspective view of the camera of the first exemplary embodiment T<1 

Figure 4 shows a schematic drawing of the camera of tkean additional exemplary 
embodiment. 

15 Detailed Description of th e Ex e mp l ary Embod i m e nts 

A camera, in particular for a motor vehicle, having at least one image converting 
element is d e scr i b e d b o low provided . The image converting element includes at least 
one image sensor and is connected to at least one other element of the camera, 
e.g., the housing of the camera, by at least one interlock. 

20 

Cameras for automotive use must be very sturdy and at the same time very accurate 
on the one hand while on the other hand they must be inexpensive. It is conceivable 
to achieve a high precision through additional design complexity. Possible solutions 
to this problem include pins, stop edges, or high-precision tolerances. These 
25 solutions are associated with increased costs. These costs are necessary for the 

operation of assembly of the camera to achieve a high precision but are not essential 
for use of the camera and are simply carried over there. 

In the camera of the preferred exemplary embodiment as described below, an 
30 interlocking material is used for joining a circuit board laminate composed of at least 
two circuit boards and a circuit board frame made of aluminum or a single circuit 
board having a circuit board frame made of aluminum. The front housing part of the 
camera contains reservoirs (containers) having posts. The posts are pins having a 
compressed tip like an exposed rivet, for example. The posts are thus connecting 
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elements having an undercut. The circuit board frame includes four anchors which 
are immersed into the reservoirs. In the preferred exemplary embodiment, the 
anchors are like screws screwed into the circuit board frame. The property whereby 
both posts and anchors provide undercuts in the reservoir for interlocking material is 
important. The connection through the interlocking material does not come about by 
gluing but instead by blocking the post and anchor elements. The reservoirs 
preferably have a capacity of approximately 4 mm 3 to 8 mm 3 interlocking material 
depending on the achievable manufacturing precision of the reservoirs and the 
housing. Furthermore the capacity is adapted to the loads to be expected during 
operation of the camera. 

Figure 1 shows a cross section of the camera of the preferred exemplary 
embodiment including a housing 1 and an image converting element. Figure 2 shows 
a perspective view of housing 1 of the camera without the cover and the image 
15 converting element of the preferred exemplary embodiment, including four 

containers 13 here each having a post 4. Figure 3 shows a perspective view of the 
image converting element of the camera of the first exemplary embodiment including 
a cuboid circuit board frame 8 and four anchors 5. With reference to Figures 1, 2 and 
3, the design of the camera is described below. Housing 1 of the camera is an 
20 aluminum die cast part in the preferred exemplary embodiment and has an 

essentially rectangular base area and side faces that are on the base area and form 
a trough into the interior of the camera. Furthermore the base area of housing 1 has 
an outward facing protuberance in which optical unit 2 of the camera is situated. 
Optical unit 2 is covered toward the outside by an optical unit cover 3 which is 
25 removable during operation. In the interior of housing 1 there is a container 13 

(reservoir) in each of the four corners of the base area. Each container 13 holds a 
post 4 situated essentially perpendicular to the base area of housing 1 . Four posts 4 
in the preferred exemplary embodiment are rivet-like bolts having an undercut 17. 
Undercut 1 7 is situated on the side facing away for fastening the bolt on housing 1 . A 
30 cable opening 14 is provided in a side wall of housing 1 , a plug on a cable 12 being 
passed through the cable opening through housing 1 and cover 6 to the outside. 
Cable 12 is sealed with respect to cable opening 14. Furthermore, Figure 1 shows 
the image converting element which includes a processing circuit board 15, a circuit 
board frame 8, an image sensor circuit board 7, anchors 5 and an image sensor 10 
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including image sensor chip 9 and a glass cover 1 1 (glass lid). Processing circuit 
board 15 and image sensor circuit board 7 are connected to one another essentially 
in parallel via circuit board frame 8. Image sensor 10 is mounted on the side of 
image sensor circuit board 7 facing outward so that image sensor chip 9 together 
5 with optical unit 2 forms an optical system. Image sensor 10 is formed by image 
sensor chip 9 which is covered by a glass lid 1 1 to optical unit 2. The electronics for 
processing and transmission of the image information thus generated are provided 
on circuit boards 7, 15. Four anchors 5 are situated essentially perpendicularly to 
image sensor circuit board 7 on the side of image sensor 10 in each corner of circuit 

10 board frame 8 which is made of aluminum. In the preferred exemplary embodiment, 
anchors 5 are formed by countersunk head screws that are screwed into circuit 
board frame 8. Alternatively or additionally, the anchors 5 are directly molded on 
circuit board frame 8. Undercut 6 which may be designed in any way is the deciding 
element of anchors 5. In the preferred exemplary embodiment, undercut 16 is 

15 formed by the head of countersunk head screws. Alternatively or additionally, other 
cross sections in addition to conical cross sections of undercuts 16, 17 or posts 4 
and anchors 5 are also used. Circuit board frame 8 is connected to housing 1 in such 
a way that one anchor 5 is immersed into a container 13 except for a distance of 0.5 
mm to 3.5 mm from post 4 in container 13, the container being filled with interlocking 

20 material 1 8 so that the image converting element is interlocked with housing 1 as 
another element of the camera. In the preferred exemplary embodiment, a UV 
crosslinking interlocking material 18 is used for interlocking. Therefore, UV 
crosslinking interlocking material 18 is cast in a liquid state into the four containers 
13 after posts 4 and anchors 5 have been placed next to each other accordingly. 

25 Interlocking material 18 is then cured with ultraviolet radiation (UV radiation) to 
activate the interlock. In the preferred exemplary embodiment, the projection 
surfaces of a post 4 on the end face and a particular anchor 5 overlap at least 60% 
with each individual interlock. A cover 6 which is also pan-shaped seals the interior 
of the camera in combination with trough-shaped housing 1 with respect to the 

30 outside. 

Figure 4 shows a schematic drawing of the camera of the additional exemplary 
embodiment, including a housing 1 and an image converting element. Again in this 
additional exemplary embodiment, the camera includes an optical unit 2 and an 
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image sensor 10, which is positioned precisely in relation to this optical unit 2. Image 
sensor 10 is attached to an image sensor circuit board 7, image sensor 10 
containing an image sensor chip, i.e., the photosensitive silicon, in the housing of 
image sensor 10 and a transparent protective cover. No special requirements are 
5 necessary regarding the dimensional precision of the image sensor chip in relation to 
the protective cover and to the electric terminals on the bottom of image sensor 10 or 
the position on image sensor circuit board 7. Furthermore, electronics 21 such as the 
electronic analyzer and a bushing 20 for the data and power by which image sensor 
circuit board 7 is triggered are situated on image sensor circuit board 7. Furthermore, 

10 a circuit board frame is mounted on image sensor circuit board 7 and in this 

exemplary embodiment is connected to housing 1. Elevations 19 and/or depressions 
are formed in housing 1 and/or in circuit board frame 8. In this additional exemplary 
embodiment, elevations 19 are provided in both housing 1 and also in frame 8. In 
this exemplary embodiment, the hollow space between housing 1 and circuit board 

15 frame 8 is at least partially filled with a hardening filler material as interlocking 
material 18. The amount and/or filling technique is selected so that interlocking 
material 18 does not come between optical unit 2 and image sensor 10 and/or in the 
case of a conducting interlocking material 18, it does not get on image sensor circuit 
board 7. During the nonshrinking hardening of interlocking material 18, circuit board 

20 frame 8 and/or image sensor 10 is connected to housing 1 and/or to optical unit 2 
without stress. Since the filler material is distributed between elevations 19 and/or 
the depressions in the hollow space, housing 1 and circuit board frame 8 are joined 
together without stress by the form-fitting connection alone without any adhesion. 

25 In one variant of the exemplary embodiments described here, as an alternative or in 
addition to the interlocking material which is solidified by UV radiation, an interlocking 
material that is solidifiable by cooling and/or an interlocking material composed of 
two components solidified by combining the two components is also used. The 
interlocking material preferably has at least one of the following properties: it 

30 solidifies rapidly, e.g., between 10 seconds and 30 seconds, and/or it solidifies 
homogeneously and/or it has low shrinkage in solidification and/or it has no 
interaction with other materials, i.e., is chemically inert and/or it does not outgas 
and/or it has a low thermal expansion coefficient. 
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In another variant of the preferred exemplary embodiment, the image sensor and/or 
the image sensor circuit board and/or the processing circuit board and/or the circuit 
board frame of the image converting element is connected to at least one other 
element of the camera, e.g., the housing of the camera and/or the optical unit of the 
5 camera and/or the cover of the camera by at least one interlock. 

According to another variant, in addition to interlocking, the image converting 
element and the at least one additional element of the camera are additionally joined 
by an adhesive joint, the adhesive joint preferably being situated in the area of the at 
10 least one interlock. 
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Abstract Of The Disclosure 
A camera in particular for a motor vehicle having at least one image converting 
element i s descr i bed . The image converting element includes at least one image 
sensor and is connected to at least one additional element of the camera, e.g., the 
5 housing of the camera, by at least one interlock. 

(F i gur e 1) 



